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Introduction

in thie paper | uant teo oppuse & method of samantic anslysis to the

contemperary paradigm. By that | mean the transformational
grammar [TG} -qgenerative seemantics(GS! one, rather than recent
develorments in modal iogic and set theory. It seems to me that

attacking the claims of the latter about naturai !anguage may be fun,
but it 18 not & pressing ratter in the way that criticising GS is,
For GS has gone so far in the right directicn, towards a2 system for
understanding natural language adequately, that perhaps with one more
tiny tap the whole carapace of the "derivational paradign” might
burst.

Whrat | intend by that phrase is the picture of {aiguage imported intc
linguistics from proof theory by Chomsky- Both TG and GS <claim to
devote themselves to the production of bodies ot rules that would
perform repsated derivations, and so pass frowm some initial symboi to
an ultimate surface string, that is to say a uwell- formed sentence.
The field of ali possible derivations with such a bedy of rules is
taken to define the class of uell-formed sentences of tha language in
gquestion: those that can bte produced by derivation in that way are
"uel) formed", thosc that cannot are not. This description is not,
in its essentials, in dispute,

] have a2rgued elsewhere{lilks 1371} that thers are good abstrct
reasons for thinking that this sorting cannot, even in principle, be
done: at least not it the tasx is taken to be one of sorting the
meaningful sentences of a language from the meaningidss ones. The
reason is simpiy that, givan any disputed utterance, e could not
knou formally of it that it was not meaningful, because speakers have
the ability to embed odd- lcoking utterances in stories so as to make
them meaningful in the coniext of wuse. However, sven if this
gigantic sorting task could be done, it has no connexion whatever
with Lakott's recentiy expressed {1973) desideratur. for (S, as
opposed to TG, that it should take "into account the faci that
language is used by human beings to communicete in a soclal context",
And no generative linguist to my knowledge, whethar of the TG or GS
persuasion, has @ever unanmbiguouel!y rejected Chomsku's original
sorting-by-derivation as the central task of linguistic theory, In
this paper | want to argue that there at least tuu snrts of example,
quite simple examples, that cannot te analysed aderuately within the
derivational paradigm. To dc so, | deecribe a non-standard system of
semantic analysis that can dea! with such examples. | describe the
system in 2 roush and ready way, with nothing like an adequate
justification, or metivation as the tashionable word is, of its
primitive elements and assumptions. Linguists who dislike
nor-standard syst ms, and are prone to consider them “urtotivated”
per se should ekip immediately to the discussion section so 3s no’ to
miss the substantive point of this paper.
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The preference semantics{PS) system | shall describe is at present
functioning as part of an analysis and generation system for naturel
ferguage programmed on a computer {see Hilks 1373 a4bl:one uith no
independent syntax base, everything being handlied through the strong
semantic representation described. This, I argue, provides an
additional argument for its adequacy in handling natural language,
over and above the mere labeiling of exangles. | assume, too, that
such @& system ca2nnot be dismissed as “mere performance":partly
because, as | shali shok, it explicates real competencie s of human
unde~standers inadequate!y treated in TG/GS systems;and in part
because the intellectual wueight of the “competence-performance"
distinction is insuftient to dismiss systems that mereiy differ from
the conventional TG/GS naradigm.

Av, outline of preference sasmantics.

A fragmented text is to be represented by an interlingual structure
consisting of TEMPLATES bound together by PARAPLATES d4nd Common
Sensel TS ] INFERENCES. These three items consist of FORMULAS
{and pradicates and functions rarging over them and over
sub~formulasl, which in turn consist of ELEMENTS.

ELEMENTS are sixty primitive semantic units used to express the
semantic entities, states, qualities and actions about which humane
spezk and urite. The elements fall into five classes, which can
be illustrated as follous{elemants In upper cass):

(a)entities: MAN (human beingi, STUFF (substances), THING(physical
cbject), PART(parts of things), FOLK(human groupes, ACT(acts),
STATE (states of uxistence), BEAST{animals), etc. , {(blactions:
FCRCE (compelis), CAUSE(causes to happen), FLOW(moving as liquids do),
PICK {choosing), BE(exists)etc. , {c)tupe indicaturs: KIND(being a

qualityl, HOU(being 2 type of action) atc. » (d)sorte: CONT(being a
coniainer), GO00(5eing morally acceptable), THRU (being an
apertureletc, » fe) cases: TO(directian), SOUR(scurce), GOAL (goal

or end), LOCA(location) , SUBJlactor «cr agenti, OBJE(patient of
action), [N(containmeni), POSS(possessed by) etc.

FORMULAS are constructed from elements and right and left brackets.
They express the senses of English Hords;one formu!a to each serse.

The formulas are binarily bracketed Iiists of wuhatever depth s
necassary to express the word seanse, They are wuri ten and
interpreted nith, in each pair at whatever lInvel it comes, a

dependence of leit side on correspcending right,ard thus ‘he right
most element of the whole forwula is its principal slemant ,called
its HEAD. Formulas can be thought of, and wuritten out, as binary
trees of semantic primitives, anu in that form they are not unlike
the lexical! decomposition treos of lakoff auu ‘iulauley.




Consider the action "drink"” and its relaticon to the formulalor dinary
tree):

{ (AN SUBJ) (((FLOW STUFF)0BJE) ((xANI] IN) ((ATHIS (%AN] (THRU
PART) ) T0) (BE CAUSE)})))

*AN] here is simply the name of a clase of elsments , those
expressing animate entities namely, HAN, BEAST and FOLK (human
groups)., in order to keep a smal!l wusable list of semantic
elements, and to avoid arbitrary extensions of the list, many notions
are cecded by conventional sub-formulas:so, for sxample, (FLOW STUFF)
is used to indicate liquides , and (THRU PART) 1s used tc indicate

apertures,

Let us nouw decompose the formula for "drink", it is to -z read as an
action, preferably done bu animate things (xANi SU8J) to
liguids((FLOW STUFFIOBJE), of causing{CAUSE being the head of the
formula) the liguid to be in the animate thingi«A¥i IN) and via (70
indicating the direction case) a parlicula: aperture of the animats
thing; the mouth of courase. [t ia hkard tc indicate a nation as
specific as "mouth"™ with such general concepts. But it would bLe
simply irresponsible, | think, to suggest adding MUOUTH as a semantic
primitive, s do semantic sysiems yhat simply add 2zn aukuard lexema
as 3 neu "primitive”, Lastly, the THIS incicates *hat the part
is a specific part of the subject,

The notion of prefsrenze is the important one herwiSUBJ case ~“ieplays
the prefercad agents of agtione |, and 0OBJE case the ,referred
objects. or patisnte. We cannot unter euch preferences as
stipulations as many linguistic sysiams do, such as that of Kaiz and

Poetal (188467 with ‘“salezticn reatrictions”, where. (f such 3

reatviction 18 viclatied, the result is “no reading”, For we can
be saio to drink in the atmcsphere ., and cars a~% 9aid to drirk
gasolineg, i+ is proper to praefer the normal , but It wuoulg vre

absurd , in an intelligent understanding system, not to accept th=s
abnormal if it is described, Mot only everyday metaphor, bu’ the
description of the simplest fictions, require It,

Just as elements are to be explained by seeing houw they functioned
within formuias, so formulas, one level higher, are to be explained
by describing how they function within TENPLATES, the third kind of
semantic item in the susten. The notion of a template is
intended to corraspond to an intuitive or. of message ione not
reducible merely to unstructured associations of word-sensss,

A tempiate consists of 2 netuork of formuias grounded on a basic
gctor-action-object triple of formulas. This basic forauia triple
is located during initial analys'e in frames o7 formulas, ore formula
for each fragment uword in sach frame, by means of 3 device called a
pare template. A bare template is simpiy & tripie of elsmhents
wthich are the heads of three formulas in actor-action-object form,
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For example: "Small men sometimes father big 3ons", when
represented by a etring of fermulae, will give the tuo sequences of
heads:

KIND MAN HON MAN KIND MAN
and

K1ND MAN HOu CAUSE  KIND MAN.

(CAUSE is the head of the verbal sense of "father"; "to father® is
anaiyzed as “to cause to have life". )

The first sequence has no underliying template; houever, in the second
we find MAN CAUSE MAN which is a legitimate -2are template. Thuse
we have disambiguated “father"”, at tre same time as plcking up a

«nence of three formulas which ig the core or the templiate for the
sentence. It must be emphasised here that the template is the
sequence of formulas, and not to be confuscd with the triple of
glements{heads) usad to locata it.

It is & hypothesis of this uork that we can build up a finite but
uveeful inventory of bare templates adequate for ths analysis of
nrdinary language:a |'!s! of the wess2ges that people want to convey
at some fairly high leve! of generality(for template matching ic not
im any eenss phrass-metching at the surface lsveil. The bare
templatees are 2an attempt to expiicate a notion of a non-atomistic
linguistic pattcrn:to be located whele in texts in the way that human
beings appear to when they read or listen.

Let me avoid all further questions of anzlysis in order to illustrate
the central! procesees of expansion and preference by cornisidering the
sentenca

T1] "The big policeman interrogated the crook”.
Let us take the foliouwing formulac for the four main wuard senses:
(1)"policeman™: ((FOLK SOUR) (({(NOTGOOD MANIOBJEIPICK) (SUBJ MAH) )

i a peraon who seiscie bad pzrsons out of ths bady of
pnanle(FﬂlV? The caes marker SUBJ 13 the dependent 'n the last
e!ement pair , irdicating that the ncrmal! "ton first” order for
subject-entities in formulaes has baun viciated, &nd necessarily so if
the head is alsg to be the last rlement in linear order.

(2)"pig": ({xPHYSOB POSS) (HUCH KIND))

i e, a proparty preferably possessec by
phyeical objects{aubstances aras not bigi

et e R,
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(3)"interrogates”: {(MAN SUBJ) ((MAN OBJE) (TELL FORCE))) i,
e. forcing to tell something, done preferably by humans, to humans.

(4a) "crook™: ((((NOTGOOD ACT)OBJE)DO) ((5UBJ MAN))

iR a. a man who does tad acts, And ue have to remenmber
hare that ue are ignoring other sanses of "~rook"” at the moment, such
as the shepherd's

{4b) crook: { ({{{{THIS BEAST)OBJE)FORCE) (SUBJ MAN)IPOSS) (LINE THING))

i g, 2 long straight object poesessed by a man who
controls a particular kind of animal,

The analysis algorithm will have seen the sentence as & frame of
formulas, one for each of its words, and will look only at the head:z
of the fermulas. Givan that HAN FORCE MAN is in the inventory of
pbare templates, then one scan of - frame of formulas{zontaining
formula (4a) for "crook"), will have picksd up ths sequence of
formulas labelled above 1 3 4a, in that order, Again when a frane
con*aining formula (4t), ths shepherds’ sensz of "crook"”, is scanned
, the sequence of formulas 1 3 4b will also be selected as a possible

initial structure for the sentence, since HAN FORCE THING is also a
nroper bare template sequsenca.

e now have tuo possible template representations for the sentence

afi2r the initiai natchy both a triple of formulas in
sctor-action-ob ect form. Next, the tsmplates are sxpanded, if
pcssiole, This process consists of extending the sinple netuorks

ue have 8o fari both bu attachirg other formulae into the network,
ard strengthening the bonda tetwesn those slready in the templats

tf that is pcssihle, Qualifizs formulas can be attached where
apprupriate, and sc the formula 2 (tor “big") is tied +to that for
"policeman" in both templates. gut now comes 2 crucial difference
between the twuc represertaticns, ons which uill resoive ths gesnsa of
"crook”.

The expansion algorithm looks into the formulas expraessing

preferpnces and sees if any of the preferences ara eatisfied: as e
sau formuia 2 for "big" prefers to qualify physical objucts.
A policeman is such an objact and that additional dependency is
marked in both templates: ginilarly for the preference of
"interrogate " for human actore, in both reprasentations. The
difterence comsg wWith preferred objects: only the formula 4a for
human crooks can satisfy that preference, thes formula &b, for

shepherds’ crooks, cannot. Hence the former tamplate netuwork is
denser~ by one dependency, And is preferred over the latter in all
subsequent procassing: its connactivity ‘using numbers for the

corresponding formulas, ignoring the "the"s, an’ using one arrouw for
each dependency established )is

Po+]a-3e0b3
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and so that becomes the tenplate for this sentencs. The other
nossibie template was connected as foilous:

2@41443&4b
and it is nouw discarded.

Thus. the sub-formulas that express preferences both express the
meanirg of the corresponding word sense, and can also be interpreted
as implicit procedures for the construction of correct tenplates.
This preference for the greatest semantic density worka well , and
can be ssen ac an sxpression of uhat Joos{1371) calis "semantic axiom
number 1", that the right meaning is the least msaning, or what

Scriven(1972) 888 has calied "tne trick, in meaning analysie, of
creating redundancies in the input", Thisg uniform principle Works
over both the areas that are conventionally distinguished in

linguistics as cuntax and semantics. There is nc such distinction in
this system , since all manipuliations are of ‘ormulas and templiates,
coastructed out of elements of a single tups.

As 2 simple sxample of linguistic syntax, done by preference simply
to illustrate the general principle, lat us take the ssntence :

{21 "Jonhn gave Hary the book”,

onto which the matching routine nill have matched tue tempiates with
heads d<s foilows, since it has no reason so far to prefer cne to the
other:

Jahn gave Mary the took
MAN-GIYE~--memmuue THING
MHAN-GIYE-NMAN o

The expansion routine nou seeks for dependenciss bstween formulas, In
addition to those botuween the three formulas constituting the
templats itself, In the case of the first, 8 GIVE action can be
expanded by any substantive fornula to ite Immediate right which is
not 3'!'ready part of the template, (uhich is to say that indirect
object formulas can depend on the corresponding action formula.
JAgain "book" is gualified by an article, uhich fact is not noticed

by tha second templats, 50 then, bty expanding the first
template we have setablished in the following dependenclies at the
surface ievel, where the dependency arrous "+" correspond tou

relations established betuesen fermulae for the words they link,

858

[t has been nointed out to me that Quillian’s work{1968) does contain
a preferential metric,and Or.Jd.Hurfordi{privats comm.) has toid he
that he has been forced to some pr=fzrence principle in studying
derivations of number structures from a !linguistic base,

7
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John + gave « book « the
t
Mary

Where, for the present purposs, ue are omitting any indication by
arrou of the preference cof "give” for a human agent, because it
occure equaliy in both expanciona. Now, if we try to expand the
second tempiate by the same method, we find we cannaot, becauss the

formula for "Mary" cannot be made dependent on the ona for "give",
since in tha* template "Mary” has already been seen, wurongly of
course, as a direct object of giving, and It carnct be an indirect
cbject as wel!, So then, trs template wuith heads MAN CIVE MAN cannot
be expanded to yield any dependency arce connecting formulas to ths
templatejuhersas the template pith heads MAN GIVE THI'G yieids tuwo
dependency arcs on expansion, and so corresponde {o the preferred
repregentation. This method can yield virtually all the results of
g2 conventional grammar, uhiie using only relatione betusen semantic

elements,

The limitation of the iliustrative exampies, so far, has bean that
they are the usual short exanmple sentences, uwhereas what we actualiy
have here is 2 genere! system for application %o paragraph laength
taxts, 1 wilt now sketch in, for tuoc soris aof cass, houw the sustenm
deals with non-sentential text fragments with a general template
format,

In the actual implementation of the system, as an analysis systew, an
input text is initiallu fragmented, and templatis are matched wuith
each fragment of the text, The input routine partitions paragraphs

at the occurrence of any of an extensive list of KEY words, The
ligt containsg almost gl punciuation marks, subjunctions,
conjunctions and prepositions, in difficult cases, describsd
Jin detail in {Wilks 1372,, fragmentations are mads even though.a key

word is not present, as at the stroke in "John knowe/Mary loves him",
uhile in other cases a fragmentation is noi mads in the prasence of a
xey word, such as "that” in "John ioves that woman”.

lLet us consider ‘the sentence "John is-/ in the house", fragmented
into tuo parts at the point marked by the stroke, it should be clear
that the three part tsmpl'ate, of standard agent-act-acticn fornm,
cannot be maiched onto the fragment "John is °, In ruch a case, a
degenerate template with hesads NAN BE DTHIS ie matched onto the tuo
items of this sgentencejthe iast item DTHIS being a dummy ubject,

indicated hy the D.

Hith the seconu fragment "in the house” a dummy subject DTH!IS fille
out the form to give 2 degenarats tempiate with heads DTHIS PBE
POINT., The PBE is the same 3s the head of the f=~~ula for *in",
gince formulas for prepositions are assimilated to those for actions
snd have the haad PO0 or PBE. The fact that theay originate in a
preposition is indicated by the P, 8o distinguishing then from

8
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straightforuard action formulas with heads 00 and BE. POINT is thse
head of the formu'a for "house”, so this bare template triple for the
fragment only tells us that "something is at a point in space”. At a
later stage, after the preliminary ascigment of tempiate structures
to individual fragments, TIE routines attach the structures for
separated fragments back together, In that process the dummiere are
tied back to their antscedents. So, in "John is in the house”, the
DTHIS in the MAN BE OTHIS tempiate for the first fragment of the
sentence, ties to the uwhole template for tha second fragment,
expressing uhere John is.

It is very important to note that a preference is betueen
alternatives:if the oniy sgtructure derivable does NOT satinfy a
declared oreference , then it is accepted anyuay. Only in that way

can we deal naturally uwith metaphor.
So, in examples like :
{31 "1 heard an earthquake/singing /in the ehouer"

(with fragmentation as indicated by siashes), as contrastod(given
that the fragmentation program is sensitive to "ing" suffixes, with:

{4] "1 neard /an earthquake sing/in the showar"

ue shail expect, in the first case, to derive the correct
representation because of the prefercnce of notions like #2inging for
animate agents. Tnis is cdone by 2 simple uxtension of the density
techniques discussed to relations betueen siructures faor different
fragrments(the TIE routinas}, in this case , by considering
aiternative connectivities for dummy parts of templates.

Thus, there will be a dummy subject and object tomplate for
/singing/, namely OTHIS CAUSE DTHIS, baved on the formula . .

“singing": { (xAN] SUB.J} ((SIGN OBJE) (({MAN SUB.J)SENSE!CAUSE))))) '

which is to say, on act by an animate agent of causing a human to
axperience scme signli. e&. the aong)

Now the overall dansity will he greater uhen tha agent OTHIS, in (he
template for ‘“singing”, ie tied to a formula for "1” in ¢ preceding
templaty, than when it is tied to one for "sarthguake®, since onlu
the former satisfias the preference fo~ an animate agant., and sc the
correct interpretation of the uhole utterance is mads.

But, and here us come to the point uf thia example, in the second
sentence, uith "sing", no such exercies of praferencs iz possible,
and the system must accept an interpretation Ir. uhich the earthquake
sings, since only that can be msant,
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Other kinds of preference are of objects for certair preferred
func. ns :thus it Is expressed in the fermuls for book ‘hat its
preferred function s to be ~ead. Aisy, adjective gualifiers
exprese preferred kinds of entity to qualify. Thus "big" bhas a
formula expressing a preference fer qualifying otjects, and so in the
axpansion of a representation for "The big glase i3 green® we sould
gpet a denser, and so preferred, stiructure for the oLject , rather
than for the substance, glass.

In order tc j3ive a rough outline of the system, | have centred ufon
the stages of aralysis uwithir the indiv.dual fragment. After the
apriication of the routines described so far, TIE routines are
applied again ‘to ‘he expanded templates in a wider context:the same
‘achniques of expansion , dependency and praference are applied
petuaen full templates for different fragnents of a s2ntence or
paragraph, At that stage, (l)case ties are appliediusing the same
casss as cocur uithin formuias at a lower ievel); (2) the equivaience
of active and passive forms is established:{3) dummice 2re attached
to "what they stand for” as | indicated wuith the "earthquake
example";and, importantiy, (4)araphoric ties are sett:ed.

The TIE routines apply PARAPLATES to the templatn codings, usirg the
same density t=achniques one ieva! futher up, as i1t uyere. Paraplates
heve tre g=nerz2! fo-~m:

<iist of predicatey><list of yeneration items und functions><iist of
tempiate predicates» ‘

Arn  ordsred ini of pzraplates is attached tsc English key uords.
Consider the follewing three schematic paraplates for "in":

{(Z0BCAS 'NST  COAL) (FRMARK »DO)}IN(into) (FNI CON THING) (PRCASE
*0{RE})

{( {PRMAKK xD0) IN (invo (FN1 CONT THING) (PRCASE »DIRE})
((20BHEAD NIL) (PRMARK »UC} IN (make part! (PRCASE LOCA)}

*DIRE is a direction case mavker {covering tuo sub-casss: T0,
mentioned cbove, and FROM), 20BCAS and 20BHcAD are simply predicates
that fook at both the object{third}l formulas of the te-vlate in hand,
and of the preceding templata, i, e, 2t tus objects.
208HEAD is true {ff the tuu have the eame head, and 20BCAS is true
iff they contain the same COAL or INSTRUMEINT subfo-mula. The
predicates like PRMARK are satisfied iff the rebresent2iion cof the
fragment'e nark (the text jtem on which tha fra:zent deperds under
the correaponding interpretetion : “"put” In this case)l is &n action
4h08e head ig in the class of elenmente %00 , 8 wide ciass covering
the majerity of actions Ircluding “putting®. The louer case
words sinpiy expiain which senea of "in" ic the one sppropriats to
the parapiate in which it occurs. ihen .the system ie functioning as
a transtatnr tisees gensration itema wtiil in thie case be different
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French prepositions, to be generated when the corresponding paraplate
"$its", The gernera! result after a paraplaty has fitted is that tuo
templates have beer linked by a correct cas2 tie :the case that is hs
arpument cf the "result predicate"” FRCASE.

No  :cnsider the sentence
{¢} "1 put the key / in the lock"

, fragmented at the stroke as shoun. Let us consider that tuo
tempiates have been set up for ihc second fragment: one for "lock" as
a fastener, and one for the raising lock on a canal. Both fermulas
may be expected to refer tc the containment cases. He apply the
tirst paraplate and find that it fits only for the template uith the
coerrect (fastener)sense of "lock”, since only there uilt 2C.CAS be
satisfied, i. e, where the formulas for “"lock " and "key" both
have a subformula under GOAL indicating that their purpose is to
close something. The second paraplate will fit with the template
for the canal sense of 'lock", but the first is a more extensive fit
{indicated by the order of the paraplates, since the higher up the
naraplate tist, t{he more non-trivial template functiones a paraplate
ceataine) and is preferred. This preference has simultaneocusiy
selected both the right template for tha second fragment and tha
correct paraplate linking the tuo templates for further generation
tasks.

If ue ne:: take the sentencs
[8§] "He pu! the number / in the table

, Hith tuo different tempiates for the sacond fragment{caorresponding
to the list and flat oobject senses of "table” respactively) ue shall
find tha. the intuitively correct template (the lir* sense) fails
both the fi» st paraplate and the tecond, but fits ¢the third,. -thus
giving us the "make part of" sense -f "in", and the right (list)
sense of "table", since formulas for “numier” and (1ic.) “.able" hava
the same head SIGN, though the formula for (fiat, wooden) "table”
does not.

Cenvargely, in the cass of
{6] "He put the list / in the table"

, fitting the correct template with the second parspiate w. Il ylsid
"into"” eense of "in” (case DIRECTION) and the physical object sense
cf "table";and this uili be the greterred reading, since the it (of
the incorrect templateluith the third paraplate yields the "make part
of a list" reading in this case. Here w2 see the fitting of
paraplates. and choosing the denseet preferential fit, which is
aluays selecting the highest paraplate on the 1ict that fits , thus
determining botn uord eenes anmbiguity and the case ambiguity of
prepositions at once. Paraplate fitting makes use of the deseper

11



nested parts (essentially the case relations other than SUB.J and
0BJE)} of the formulas than does the template matching.

The TIE routines also deal with simple cases of anaphor2 on a simple
preference basis. In cases such as

{7} ") obought the wine, /sat on a rock/and drank it"

, it is easy {o see that the last Word should be tied by TIE to

"wine" and nct "rock". This matter is settled by deansity after
considering alternative ties for "it", and seeing which yields the
denser representation overall, [t wili pe "uwine" in this case

since "drink” prefers a liguid object,

In more complex cases of anaphora, that require access to more
information than is contained in formulas, templates or paraplates,
the system brings doWn what | referred to earlier as common-sense
[CS) infterence rules. Cases that reguire them uwill be ones tiks the
sentence :

{8) "ihe soldiers tirsd at the uwomen and | sau several of them fall”

Simple semantic density considerations in |E are inadequate here
because both soldiers and women can fall equaz.ly sasily, yet making
the choice correctly is vital for a task like tranalation because the
tuo alternatives 'ead to differently gendered pronouns in French,
In such cases .he PS syster applies a CS rule, whose form , using
variables and sub-forxulas, would be X{({NOTPLEASE (LIFE
STATE))QBJEISENSE) = X(NOTUP HOVE). For rough expository purposes
such 2 rule ie probably better expressed as X{hurtlsXIfalll, wuhere
the words in sgusre parentheses correspond informally to the
subformulas in the rule, The rules sre applied to "extractions” frem
the situations to form chains, and 2 rvie only uttimately applies if
it can function in the shortsst most-preferred, chain.

The way the CS inferences work is roughly as followsithey are called
in at present only when TIE is wunable to resolve outstanding
anaohoras, as in the pressnt exaspla, A process of extraction s
then done and it is to thase extractions, and the relevant templates,
that the CS rules subsequentiy apply. The extraction®  are
quasi-inferences from the daep case structure of formulas. So for
example, 1f we uere extracting from the template for "John drank the
wrter™, unpicking ths formula ‘or "uater” givan eariier would extract
that sore liquid uas nowu inside an gnimate thing{from the crntainment
case;, and that it w«ent in through ar aperturs cf the asimats
thirg(from the directicnal case'! . Moreover, since the extractions
are partially confirmed, as it were, by the inforx»ation about actor
and objecl in the aurrcunding temp:iate, ue cfn, by simple tying of
varignies, extract new quasi -templatas evuivalent to, o ordinary

language, "the uater ls in John" etc. Theee arx{uhen s coded
form} the extractions to wnhich the C3 rules apply as |t endeavoras to
build up @ chain cf extractions and inferences. The preferrad

12
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chain wiil, unsurprigingly, be the shortest.

So then, in the "women anc soldiers” exam. e we extract ° coded form,
by variable tying in the templates, equivalent to [women) {hurt],
since ue can tell from the fornula for “fired at" that il . intended
to hurt the object of the action. He are seeking for partial
confirmation of the assertion X? [falll, and such a chain is
completed by the rule given, though not by a rule equivalent to, say,
X{hurtl-X[diel, since there is nothing In the sentence 2s given to
partially confirm that rule in a chain, and cauee it tc fit here.
Since ue are in fact dealing uwith subformulas in the statement of the
ruies, rather than uords, "“fitting" means an ‘“"adequate maich cf
subfarmulas”.

It ie conceivable that there uculd be an, iap.'susible, chain of rules
and extractions giving the cther rssult, nameiy that the eoldiers
fall: {soldiers) [firel;X[fire! » X[firedat]l » X[hurt] etc. But such
3 chain would be longer thsn tivs one already -onstructed and would
not be preferred, '

The most important aspect of this procedure |e that it glves a
rationale for sclecting a preferred interpretation, ratner thar
gimply rejecting one in favor of another, as other systems do {see
discussion beloul . It can never bs right to reject another
interpretation irrevocavly in cases of this sort, since it may turn
aut later to be correct, as if the "women" sentence abuve had heen
followe:' by "And after ten minutes hardly a soldier wuas left
standing”. After inputting that sentence the relevant preferences '
the example might be expected o change. Nonethelees, the present
approach is not in any way probabilistic, In the caee of scraone
who utters the "soldiers and women” example sentence, what he I3 to
be taken as meaning is that ti.e uowen feli. It is of no Importance
in that decision if it later turne out that ha intendec to say that
the soldiers fell, What was meant by that sentence is a cléar, ' and
not merely a +ikellhood maitier. : ’

It must be emphasied that, ia the course of this application, the CS
rulee are not being interpreted at any point as rules of inference
making truth claims about the physical worlid. It ie for that
reason that | am not contradicting myself in Lhls paper by describing
the CS approach while arguing against deductive and TP approaches,
The clearest way to mark the diffsrence is to eee that there is no
inconeistency Involved in rataining the ruly expressed informally as
"X{ taiil o X (hu-tl" while, @t the same tive, retaining a
description of some ¢ltuation in uhich something animate fall but uas
rat hurt in the !east, There is a clear differance here from 2ny kind
of deductive sysiem wxhich, by definitlon, could ot retain such an
inconsistent pair of assertions.

Such rul=s zre intended to cover not only "world knouledge"” examples
11ke tha last examnle, tut aleo zuch cases 23 1
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[3] "In order to construct an object, it vaually takes a seriss of
drauings to describe it"

where, to fix ths second "it" as “object” and not “eeries"{though
both yield equivalent semantic densitiea on expansion) we nssd 2 CS
infarence rule in the same format that cdan be informally exbresssd as

Yarn  instrument of an action is not also an oblect of 1217, Tha
point of such rules is that they do not apply at a lexical tevei |like
simple tacts{and ro becoms an unranageabie totality), but tc higher
level ijtems like semantic formulas and casee. Horeover, their

“fitting® in any particular case is always a "fitling bettar than"
other gpplicablie rules, and 30 is a further axtension of the wuniform
principle of inferance cy density,

Discugsion

THo roints about the ganeral procedures | have described are of saome
topical thecretical importance. ir:tly, the notion vt preferring a
semantic netuork wuith the greatest poscible semantic density le a
natural way of dealing not only uith normal semantic disambiguation,
like the “"policeman” example (1] g3bove, tut uith metaphor. For

. exanple, if ue Xnow from the lexical tree for "drink®™ that, as an

action, it prefers human actors, tnen, ir any given context in uwhich
a human actor is avaiiable, it uill be preferred to any non-human
actor , since its presence creates a dapendency iink and increases
the semantic density of that context, So, In

[18) "The crook drank a glass of uater”

it would correctly opt for the human and dlscard tha shapherd’'s staff
sense of "crook", Yet in the case of

{111 "My cor drinke gasoline "

it would accept the automnbile eense, since no animate actor is
available to be preferred. This all seams obvious and natural, but
is in fact very hard to accomodate within the derivational paradigm
of TG and GS, where thero must s=ither be a stipulational rule
requiring, 83y, &animate actors for drinking{in which case (18] is
rejected, ailthough perfsctiy correct', or there le a ru.e which
permits both (18] andc[1l] to be "derived” , in uhich case it |2 hard
to wom® how 2 structure involving & shapherd's staff is to bs excluded
{as it properly ehould be}, PS cannot formally be accomodated
within the conventional derivational paradigm because it s
equivalent to rumning another derivation With a8 gifferent gset of
rules lafter dropping a stipuiation about actors for “drink” In this
case J}Yet it makes no real sense senss in tha conventiona| paradigm
to talk of re-running a derivation after an unsatisfectory result.
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A second lacuna in the derivational paradign is the lack of 2 natural
way of dealing uith what one might call knouledge of the real world,
of the sort required for the analysis of [8] above. Lakof€(1971)
sseme to think that such cases are to be dealt with, within the
derivational paradigm, by calling such assumptions as are required
"presupposeitions” and ueing a conventional first order deductive
appar atus on them. The question | want to discuss brisfly is whether
such apparatus can be fitted into the derivational paradigm,

The nesw develcpment in linguistic theory that €S brought, it will be
remembered, can be expressed in Lakoff'e(1972) c'aim that "the rulss
relating liogical form to surfacs torm are exactly tha rulse of
girammar ", ‘n order to make my most general peint below, let me
d.gress briefliy upon the last quotatiz<. and summarise the resulte of
detailea argument estanlished elseuheretiilks 1572b). The difficurty
in discussing the guoted claim hinges upon what exactly "relate” in
that sentece is to be taken to mean.

With GS, as wi'h all such theses, there are iu~ ways of looking at
them: one is 1o take the words a3 meaning what they appear to mean;
the othar is to assume that they mean something quite different. The
tirst approach gives us what | shall call the TRANSLATION view or the
CONSEQUEMCE view cepending on how we take the word "relate®  in that
last quotation, The second appreach uould give what I could
call the RENAMIRG vieu. By that | mean that when Lakoif
sperks of logical form he doesn’' t rean that in any standard sense,
but as some !inguistic structure, either familiar or of his oun
devising. in &ither uase, on the renaming vieu, GS would not really
pe ABUOUT logic at all, and disputes about it would ce sholly an
internal raiter for linguistics. i*.en Chomsky (1371} and
Katz(1971! write of G5 as “notational variant” of Chomsky's work they
ars taking the renaming vieu.

The consequance -ied 18 the most obvious nossibility, namely tha* the
"relates” is by intersrce, valid or otheruise, and that the wusll
formedness of sentences is settled by whethsr or rat they can be
inferred from logica! forms. Huch of the evidenca for the
aseumption that this s Lakoff’'s view is circumstantial, but it is
rainforced by his introduction of rules of inference with "It is
clear that there is more to represunting meanings than simply

providing legical forms of sentences’ (1872, p. 686). That
quotation seems to ruie oui the translation visu: that logical
forms are the meaning , or “backbone”, of sentences and can ke
relateg to tham by mare rulee of transglation, The transliasilion

viaw also becomes less piausible when on2 remembers houw aucn of
Lakoff's discusaion of these matters is about inference : it GS uers
reaiiy about translation into logicai torm{uhich may be equivalent to
the “tereneformations preesrye wearing’ view, (sse Partea 13971) then

intgrence would have no place at all Iin 3 digcussion of natural
logic, So then, the conssc-ence vieu must be Lakeff's view if
he hae a firm vieu, Three ¢ ear and simpls consider2tions tell

against it



(1) There is just no clear notion availabie of inferance going from
logical forms tn sentences. Rules that croess the logical
form-ssntence boundary zre rules of transiation.

(2) There is the problem of "~everse direction” : how could one, evan
in principle, analyse sentences uith reverse inference rules to
produce logical forms, Revergin- infersnzy rules is to prnduce
falsehood, as in "if this iv net colured then it is not red"What
poseible interpretation could we 8ttuch to tuch a procedure in the
context ot GS? It ie true that the relaticn ¢4 a centence to its
presuppcsitions has the required "irfurentiai direction”, but no one
has ever seriously suggested that the »nremieses required for the
solution of examples line aentence [8] will in gensrai be
presuppositions, in any senee of that over-uorked werd. In the case
of [8], it is ciear that the intormation raequired for its solution is
NOT presuppositionai.

{2) Any "consczuence interpretation” of CS will find itself coemmitted
to the view that logical faleehoods are ill-fomed in some sense, and
go should not be generated by 3 proper linguistic syster. This will
load to difficultias with aoparently uell forred sentences that might
uel! be held to express implicit logical falsehoods, such a2s:

{121 | have just proved arithmetic compists

An immediate result at this poinrt in the argument ie trhat , given the
consequence interpetation of GS , 2 GS systiem could never be used as
an analysis system, and so cou'd surely never function =0 as to take
account of ‘“social context" in the way Lakoff would |ike. At the
very least it requires some more ~=nlanation as to how that <c2~ be
done with a system that is, in principle. non-analytic.

My principal critical point is ‘hat the inductiva inf rences that
analysis of examples like (8} resuires -2nnot be incorporated into
the derivationai paradigm on the corsaguencs :n*zrprztation. The use
of inductive pramises is not |ike ths usg ot sartzilmenia, uhere |f
sonething Is trus then something else must be. 1f inductive premises
or inferential rules 2re inserted into a derivational syetesr tihan

that system sinpiy muet make misiakes somatines And 30 i+ must
mie-analyse or, wuithin the gensrative task, it must missort
ggntences, it only makes sense *o5 use such inferences uwithin a
sysiasm *hat i= ~2pable, ‘n principle, of finding out it hae geone
wrong and tru g agsin. Such systams have been developed uithin
uhat may be c¢ d the "artifizsail intelligence®lAi] approach to
language pr..essing. They cannot be 70 o G5 systems, uhare the

derivation simply runs and that i3 that.

The weaker way out of this diltemma for G5 would be to save thne
derivational paradige ard give up a consequence interpretation, The
latter could be achievad either by accepting the “renaming vieu",
which uduld be most unpalatable | suspect, or by accepting a ueaker
interpretation of the infarence rules like that adopted by PS, That
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is, 80 o interpret the rules of inferencs 28 to remain wholiy within
what Carmap caltied the ‘fourmal mode’. As | described them, CS rules
equivalent to "hurt things tend to fall" are fitted on by preference,
hut are never interpreted as maxing truth cliaims about the future
course of the ohusica! worid. They 3re merely used to make claims
about what a sentence asserts, not about the course of evants, or
about what the speaker reant. So, the successaful application of the
quoted C% rule to [8] a lous us to infer that the speaker asserted
that the vomen fell. Houever, ¢ the speaksr folloued (8]
immediately uith

{131"And after ten minutes hard!y & soldiar uas left standing as the
gas driftea touard them across the marshes”

then we may say that the speaker nas merely contradicted himself in
some wesak sense. And, on this hypothetical approach, one might
dectine to ana'yse adaguately utterances uith seli-contradictions,
And, if gcoint (3) above is correct, then G5 must already decline
their analyzis, since they are "iil-fermed”, 2o this extru proviso
should cause no problems. The advantage of this form of
interpretation of ruies would be that i° keep: linguistics
gseif-contained and out of the morass of probvability and inductive
logic.

Hawevar, recorsidsration of examplzs like (18] & [11]) ahous that the
eo|laborate compromise just “sscrived 18 nct possible and that one must
adoept the stronger approe or, to change the mestanhor, sse that the
door has Db2en open oehina e all the timea, and simpiy give up the
derivaticnal paradigm in favour ot an “intelligent " meta-systen,
This 13 eseeniial for exampies like the "car drinks gasolinse” cass
above, uhose aralysis reguires some process eguivalent to running the
derivation again with Jdifferent rules---and hence some meta sasystem
availahis to administer such 2 rerunning. And PS, is | believe, an
econcrical way of describing suth a systenm. ’

Thers snculd be asthing very revolutionary in  suggesting that the
derivational paradig» be quietly apandoned . [{s 3cceptazrce has for
some tine hesn inconsistent with the real everyday rpractics of
generative ‘inguists, which is to do informal analyses . f difficult
and interesting example sentences {see Schank & Wilks (973, for a
Jetciled davelopmant of this poini),znd herdly v to derive or
generate a2 sentonce. Ir 3 recent paper Fllimore(1972) ton seens tu
have been uyiestioning, from 5 very different starting point, the most
general descriptiun ~¢ their activities that modern linguists have
inharited uithout guegation.

¥ tha sironger & proach is to give up the derivational paradigm and
adopt ths A] one {uhere | am using that term very (oossly to cover
any formal approach to language yirocessing that admite of wholly
axtr&-derivatianal procedures), then ths question arlsesa as to
whather the dsduct.vs procedures that Lakeff nou(1371) anvisages ae
part of linguistice can and should be retained. There wou'!d clearly
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no longer be the barriers to the use of deduclive processes that
existed within the derivational paradigm. Would there be othars?

I think there are several very gsneral difficulties about the uss of
a deductive system for assigning etructure to natural i1anguage, ard
some of these have emerged elready within the Al paradigm, and are
worthy of attention by generative linguists. One difficulty concerns
the theoreticai protiem of epecifying firm procedures that would
allou any particular deductive solution to be carried through. Here |
resfer to the enormous problems of search and etrategy within domains
of theorems. These ara very large problems that cannot be discussud
here. A smalier but persistent one can be illustrated agair with
regard to sentences (8] § [1Z].

In the Al paradigm, unlike the derivational one, ' system 2nalysing
(8} uwould have the oppertunity to reconsider its solution (that insa
women feli) on encountering {13] in some social context. What one
might call the "stasdary Al approach” {for sxample,Uinograd 13721}
explains its movas at thiy point rcughly as followus:if ue analyse [8]
with tha aid of the inductive generalizatien, and tiater Information
shous us that the inference was false{i.ms, we encounter some form of
contradiction!, uwe uill simply retrace our steps to some earlig

success point in the prcedure and try again with the new information.,

Tha persistent trouble with 3ihis sort of ansuer{and thers i3 no
better cne) is that there is no general test of logical consistency
available, even in principle, and It lg too much tc hope that a text
would correct our misinferences immediately, by waking the Interposed
sentaence betueen [8) and (12} "But it uas not the wonen who fell”,

Paradeoxically, it is this sort of deductive 2pproach that Lakoft
seems to be embracing in (Lakoff 13971} witnout aseing that it
requires not onty the uwider Al paradigm but coneiatency heuristics as
well, - 1t may be worth pointing out that, even if this’ strong
decductive Al approach uere to have adequcte consiatency heuristics ,

it would still be inadequats 2¢ a ~natural lanjusge analyser, For
example, ona of its assumptions is that speskers aluays uss corract
fogic in their utterances, But consider *ha fcliouing silly

children's story:

(14] "1 have a nice dog and a slimy snake. {1y dog hae white furry
ears. All animale have ears but my snake hae no ears, ac it is a
mamnal too. I call it Horace, ”

Since the atory contains a logical error, any doeductive znalyser for
solving anaphora problems must conclude that it is tha dog that is
calied Horace, since that only that conclusicn i#s consistent with
what it already !nouwr. UWhersas any reoder can ces that Horace is g2
snake.
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My hope is that PS can at come point oe extended, still within the
*formal! mode' ard not making deductive cl!aims, so as to cover in
naturs! language whatever the human competencies about consistency
may turn cut to be, and my hunch is that they uiltl require shaliow
~hoire of common ssnse reasoninrgs, draun  from a wide datz hase,
rsther than the narrou longer chains of the daductive sciances

proper. But even if further research should show thiw particular
approach to be inadequate, the need would still gxiat fur some thecry
2t lingui~tic inference, one not siaply cbtainasd second-hand from
fogicians fer that uill neves do.  The derivational paradigm has
shielded |inguists frcm the pressure to explere thie important area,
but as the paradigm falle gradually away, the need uiil bocons

clearar and mores actte,
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